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Summary -The present study aims to ascertain whether dietary administration of a mixture of vitamins C and E may prevent the negative effects of paternal age on male fertility variables in the mouse. Experimental males were fed a standard diet supplemented with either a low or high dose of vitamins C and E. Oocytes enclosed in cumulus masses were inseminated using a 2 x 2 factorial design established according to whether males were young (3-4 months of age) or aged (22-24 months of age) and whether they were fed a control or antioxidant diet. Aged males showed a significant decrease in number of spermatozoa/mg epididymis when compared to young males. Dietary supplementation with low doses of vitamins C and E did not have any effect on sperm quality, fertilization and conceptus development in vitro. However, high doses of dietary vitamins C and E decreased the number of spermatozoa/mg epididymis, and increased the percentage of spermatozoa with misshapen heads distended in the distal part. These findings suggest that dietary supplementation with pharmacological doses of vitamins C and E may disturb spermatogenesis. The mechanism involved may be associated with either the antioxidant properties of vitamins C and E or their inhibitory action on steroidogenesis by Leydig and/or Sertoli cells.
dietary supplementation / in vitro fertilization / paternal age / sperm quality / vitamins C and E Résumé -Un régime supplémenté en antioxydant n'empêche pas la décroissance de la spermatogenèse en fonction de l'âge de la souris, mais induit des anomalies de la tête et même diminue la production du sperme. L'étude suivante a été entreprise pour savoir si l'administration d'un mélange de vitamines C et (FSH) and oestradiol (Johnson, 1986;  (Johnson et al, 1984; Johnson, 1986 Johnson, , 1989 . Furthermore, as testicular vascularity decreases, spermatogenic failure increases, which may result in a reduction in sperm output in rats (Auroux et al, 1985) and humans (Johnson, 1989 (Takano and Abe, 1987 According to the 'free radical theory of ageing' (Harman, 1956) , free radicals, generated metabolically or accidentally by ionizing radiation, are the main factors for explaining the degenerative ageing process (Harman, 1981 ) . Miquel and co-workers established an important variation to this theory, assigning a key role in the senescent process to the damage exerted by oxygen radicals to mitochondria (Miquel and Fleming, 1986) . In this way, reactive oxygen species (ROS) (1987) reported an improvement in sperm quality in men with sperm agglutination in excess of 25% after supplementing their diets with vitamin C. An improvement in sperm quality of heavy smokers was also reported after ascorbic acid supplementation (Dawson et al, 1992) . Furthermore, oral administration of vitamin E significantly improved sperm function as assessed by the zona binding test (Kessopoulou et al, 1995) and fertilization rate (Geva et al, 1996) . (Johnson, 1986 (Johnson, , 1989 . Gosden et al (1982) reported differences in structure and gametogenic potential of seminiferous tubules in ageing mice, which affected the spermatogenesis process. Auroux et al (1985) , in their work on testicular ageing in the Wistar rat, found a decrease in testicular vascularity with age. This, in turn, may increase spermatogenic failure and reduce sperm output (Johnson, 1989) . Patemal-ageassociated oxidative stress may explain also, at least in part, the decreased number of spermatozoa/mg epididymis found in the present study.
The mitochondrial genome of postmitotic somatic cells is a key target for free radicals and thus for the ageing process (Miquel and Fleming, 1986 (Kinoshita et al, 1985 Vitamins C and E, are considered 'antioxidants' but in fact they are redox (reducingoxidizing) agents, and, in some circumstances, they can act as pro-oxidants (Herbert, 1994 (Herbert, , 1996 Schwartz, 1996) . Nor- mally, an antioxidant effect appears when cells are exposed to physiological concentrations found in food, whereas a pro-oxidant effect appears at higher concentrations (Herbert, 1994 Levine and Morita, 1985) .
In humans, there exists a negative correlation between sperm morphology, fertilization rate (Zenzes et al, 1985; Kruger et al, 1988) and pre-implantation conceptus development (Ron-El et al, 1991; Parinaud et al, 1993; Janny and Menezo, 1994) . However, (Kot and Handel, 1987; Menkveld et al, 1991) and/or cumulus cells (Krzanowska and Lorenc, 1983 
